In recent time the perception of climate change is beginning to gain recognition in policy circles, due to the need to understand how individuals' experiences and attributes influence their understanding of climate change and their adaptation processes.This is important to development well-targeted policies and interventions among the forest poor. The perception of climate change and adaptation decision of forest communities in Nigeria were analyzed using the logit model. Results show that over88% of the respondents have perceived climate change in one form or the other in all the ecological regions except in the montane forest where only 33% has.Over 84 % are aware of changes in forest resource use over time except in the montane forest where only 24% did. Ability to notice climate change was positively associated with spring rainfall, but negatively associated with education, net income, summer and fall precipitation. Decision to take up innovation was positively associated with access to electricity, number of years of forest use, winter rainfall and temperature, and negatively associated with summer rainfall. Spring rainfall has a 2.4% likelihood of positively influencing the chance of noticing climate change, while it is negative with summer and fall rainfall; 0.4 and 1.7% respectively.Access to electricity, number of years of forest use and winter rainfall likely increase innovation adoption by 18.6, 0.5 and 1.5% respectively, while summer precipitation reduces the likelihood of adoption by 0.4%.It is therefore important for stakeholders to synchronizethese information in order to help build the adaptive capacity of forest communities not only in Nigeria but across the developing world.
INTRODUCTION
Farmers respond to climate stimuli (Bradshaw et al., 2004; Belliveau et al., 2006; Maddison, 2007; Nhemachena and Hassan, 2007) . Though climate change is perceived differently at different levels of conceptualization depending on socio economic variables, location and livelihood activity (Digg, 1991; West et al. 2007 ). Depending on the perception and awareness, farmers make certain changes on their livelihood patterns that occur through climate change (Kessler, 2006) . Experience in Africa suggests that, in addition to agronomic performance, farmers perceptions are often determinants of adoption (Wortman and Kirungu, 1999) . When a new technology or practice offers genuine benefit to stakeholders, slow adoption rate can be a source of worry to policy makers, extension practitioners, especially when they have put everything in place to facilitate effective adoption (Onyekuru, 2008) . This situation no doubt arises when there is a divergence between the attributes of the innovation and those of the adopter. Adaptation in its simplicity is how perception of climate change is translated into decision-making process (Bryant et al., 2000) by different individuals in different sectors. Their perception determines the course of action taken, thus different individuals may have different courses of action consequent on an impact, depending on their different characteristic and prevailing environmental conditions. Thus, in order to adapt to climate change, individuals must first perceive that changes are taking place (Madison, 2007; As faw and Lipper, 2011) and their choices and farming practices are based on a set of expectations about weather, markets and other factors which are based upon their own experiences (Madison, 2007) , as well as information they may obtain from a range of sources including extension agents. Asfaw and Lipper (2011) and point out that if farmers are to adopt land conservation techniques they must first be aware that the technology exists and perceive that it is profitable. Understanding why farmers do what they docan improve the quality of policy and programming decisions at various levels (Leagans, 1979) . Environmental behaviors are more likely to occur when an individual believes there is a problem (Lubell et al., 2007; Haden et al., 2012) . Perceptions of climate change risk have direct influence on responses to climate policy risks (Niles et al., 2013) , thus farmers who believe that climate change is risky are more likely to support and participate in policies that aim to address climate change. A more complete understanding of how farmers make decisions is therefore of interest to policy makers and social scientistsalike (Edwards-Jones and McGregor, 1994) . Thus, there is a need for a clear understanding of the circumstances under which adoption thrives, these are inherent in the perceptions and characteristics of the adopter, the nature of the environment and the attributes of the innovation itself (Onyekuru, 2008) . Personal characteristics and economic conditions influence farmers' response to climate change and variability -poor farmers are likely to take measures to ensure their survival, while wealthier farmers make decisions to maximize profits (Ziervogel et al., 2006) .Although there has been considerable research on farmersbehavior, surprisingly there has been little empirical quantitative analysis on farmers' individual adaptation decisions, especially addressing the complex, forward-looking and site specific characteristics of adaptation processes (Below et al., 2012) , or on how farmers' climate change beliefs impact on their plans for the future (Wheeleret al., 2013) . To ensure the design of sound policies that minimize unintended consequences, it is important to understand the influences underlying farmers intended strategic responses at the micro level; in particular how farmers' beliefs drive change (Wheeler et al., 2013) .
Since people's perceptions of climate change, is beginning to gain recognition in policy circles, understanding adaptation processes is therefore needed for the development of welltargeted policies (Beilin et al., 2012; Below et al., 2012; Nicholas and Durham, 2012) .Experience has shown that there are numerous examples of promising innovations that have not been taken up by farmers. There are several factors that influence this, that is the crux of this paper. And because adaptation is often conceptualized as a site specific phenomenon, many authors call for local-level analysis to gain a better understanding of the fundamental processes underlying adaptation and for better targeting of adaptation policies by national and local, NGOs and bi-lateral donors (Smit and Wandel, 2006, Boko et al; , 2007, Mano and . Hence the need to have a good understanding of conditions which influence perceptions and the adoption process.
Theoretical framework
Appropriate technologies are not always adopted, even where the need is obvious (Guerin, 1999) . The rate of adoption of most technologies depend on several personal and socioeconomic characteristics (Tenge et al., 2004; De Graaff et al., 2008) . Farmers consider a variety of factors in deciding whether or not to adopt particular practices, these include various socio-economic, cultural and institutional, as well as biophysical and technical factors (McDonald and Brown, 2000; Soule et al., 2000) . According to Lapar and Pandey (1999) , such factors could be farmer-specific, farmspecific and technology-specific. Farmerspecific factors include the goals of the farmer; at a broader level, the socio-economic milieu under which production takes place determines the resource base by allowing resource augmentation through market participation (Lapar and Pandey, 1999) . Farm-specific factors are related to the biophysical characteristics of the production systems such as soil characteristics and climate, as well as the broader characteristics of the production system and technology-specific factors are the attributes of the technology available to the farmer to assist him in his production process. The choice will depend on three main aspects: firstly, the characteristics of the innovation themselves; secondly, the personal attitudes and preferences of the individual farmer and, thirdly, the frame conditions such as the financial situation of the farm, the specific climatic and regional site conditions or the general legal restrictions and policy settings (Sattler and Nagel, 2008) .
Adaptation to climatic changes requires a combination of various individual responses at the farm-level, it vary from household to households and region to region based on existing support system to increase the resilience of affected individuals (Mengistu, 2011) .Adoption was first measured by Rogers(1958) who used the time at which a practice was adopted as a classification criterion. Ervin and Ervin (1982) considered adoption a decision-making process and tried to include a wide range of personal-, physical-, institutional-and economic factors into their classical conservation decision model. It considers three stages: (1) the perception of the problem,(2) the decision to use the practices and (3) the determination of outcome of effort. Even when farmers perceive the problem and are aware of possible solutions, they can decide not to use practices. Many different factors, known as the barriers to adoption, can lead to the non-acceptance of alternative. To understand the driving forces behind human behaviour in relation to the adoption process, it is important to understand the rationale behind what motivates people to undertake action (Kessler, 2006) . These reasons are inherent in their perception and experience about a situation. Deci and Ryan (1985) distinguish between intrinsic motivation (doingsomething because it is inherently interesting or enjoyable) and extrinsic motivation (doing something because a reward is expected). Intrinsic (or self-determined) motivation can promote sustained environmental behaviour (Osbaldiston and Sheldon, 2003) , whileextrinsic motivations provide less durable changes (De Young, 1996) .Decision-making is also strongly influenced by non-rational and subjective aspects (Kessler, 2003) . Individuals feelings and aspirations (Giampietro, 1997) requires a favourablemental attitude (Leagans, 1979) . Thus, the household's ability to adopt generally depends on a wide range of obvious socio-economic factors, willingness is often also influenced by strictly personal and behavioral factors (Kessler, 2006; Feder et al. 1985) .
Though some individuals will never adoptpractices, even if they are economically feasible, they will be regarded by many people as ignorant or laggards (Kessler, 2006) . But Vanclay and Lawrence (1994) argue that some aspects of individuals' resistance must be considered legitimate aspects of human behaviour, and not as deficiencies in their attitudes. In support of this view point Pannel (1999) asserts that it can be constructive to recognize when slow adoption of a new technology may be the result of a rational wait for more high-quality information about its value to become readily available, rather than some intractable attitudinal or social barrier to change. Waiting for more information to reduce uncertainty (andtheriskofmaking a costly wrong decision) can be of more economic value than early adoption; sometimes even when the individual already considers it more likely than not that the new innovation will be profitable (Dong and Saha, 1998). Thus, Llewellyn (2007) advocates for a closer attention to information-related factors about the innovation in adoption decision process.
MATERIALS AND METHODS

Sampling
Data were collected from 450 rural households, sampled from five broad ecological regions in Nigeria (Fig.1) . Using a structured questionnaire, interviews focused on assessing the socio economic attributes of respondents, how they have been impacted upon by climate change and what their perceptions of climate change and adaptation decision process are. Based on the relative size of the population which they support, and the prevalence of forest cover, 150, 100, 100, 50 and 50 households were sampled from the rainforest, mangrove forest, Guinea savanna, montane forest and Sudan savanna zones respectively (Figure 1 ). The consideration in the sample selection here was not necessarily to get a representative weighted sample, but to get sufficient sample across each zone for the analysis. For the rainforest zone the Cross River high forest was chosen as this is the only area of surviving lowland rainforest cover, not just in Nigeria, but across West Africa. Communities were selected from the respective states considering the availability of knowledgeable research assistants in the area who could understand the local languages. Communities were selected based on information from local informants on their reliance on forest resources. Five communities were selected from each of the rainforest and mangrove forest areas, four from Guinea savanna, three from montane and two from Sudan savanna ecological region. Communities were chosen using a random draw from all possible communities in the target areas. In each community households were randomly selected using the communities' roll calls; different households from the roll call were selected at random intervals until the required number of households per community was reached (this was directly proportional to the total population of the different communities). Structured questionnaires were administered on a one to one basis, with the household heads, or other knowledgeable members of the households, who were conversant with forest resource use by the household and the wider community. To check for interviewer bias and ensure data consistency and compatibility, the addresses and mobile phone numbers of each respondent were collected and information supplied by the interviewer randomly crosschecked in all zones. The data collected were coded and screened for consistency and analyzed using STATA.
Theoretical model
Several models have been employed to measure climate change perception and adaptation decision. Binary logistic model. In this study, due to the dichotomous nature of the dependent variables, a binomial logit model was used to explore associations between the socioeconomic and climatic attributes and climate change perception and adaptation decision, as was employed in the work of Mbaga-Semgalawe and Folmer (2000) in Tanzania. Logistic regression applies maximum likelihood estimation after transforming the dependent into a logit variable. In this way, logistic regression estimates the odds of a certain event (value) occurring, calculates changes in the log odds of the dependent, but not changes in the dependent itself as OLS regression does. According to Garson (2011) , logistic regression has many analogies to OLS regression: logit coefficients correspond to ' ' coefficients in the logistic regression equation, the standardized logit coefficients correspond to beta weights and a pseudo R 2 statistic is available to summarize the strength of the relationship. Goodness-of-fit tests such as the likelihood ratio test are available as indicators of model appropriateness, the Wald statistic is used to test the significance of individual independent variables. In the logit model the qualitative dependent variables assume discrete rather than continuous forms. Thus, dependent variable "Y" can lake only two values one and zero, thus depicting a binary outcome. The logit model is thus specified as follows: Y* = ∑ x+ , ~N(0, 1) If y* > 0, y = 1 If y* < 0, y = 0
Definition of variables
The dependent variables in this estimation are defined to have two possible values: 1, denotes the perception of climate change and decision to adapt while '0' denotes non perception and not adapting in two separate equations. Each of the dependent variable may be related to: household size, gender, age, number of years of forest use, level of education and occupation of household head, household net income from the forest, individual observation of climatic change, distance to the market, access to extension services, electricity, temperature and rainfall. The sign and size of the association between the dependent variables and the explanatory variables could vary from negative to positive and 0 to 100% respectively depending on the nature of the explanatory variables, economic theory and prevailing environmental conditions.
Analytical procedure
For this study, the dependent variables in the empirical estimation are perception of climate change and decision to adapt, while the explanatory variables are household size, gender, age, number of years of forest use, level of education and occupation of household head, household net income from the forest, temperature, rainfall, individual observation of climatic change, distance to the market, access to extension services and electricity and climatic variables; temperature and rainfall. In this analysis the explanatory variables were regressed against each of the adaptation options (dependent variables) to estimate how each of the explanatory variables influence climate change perception and the decision to adapt; the level and direction of association. Furthermore, the marginal effect analysis was performed to determine the likelihood (percent) of each explanatory variable influencing climate change perception and adoption decision and the results are presented below.
RESULTS
Results on climate change perception show that majority (88%) of the respondents have noticed climate change in one form or the other in all the zones with the highest occurrence in the Sudan savanna and the least in the montane forest where only 33% has noticed climate change impact (Figs.  2 and 3) .
There was divers views among respondents about the concept of climate change, with most (60.3%) having a clear understanding of the concept of climate change (Fig. 4) . With respect to awareness of changes in forest resource use due to climate change in the different ecological regions most (93% and 92% ) of the respondents in the rainforest and Guinea savanna respectively have noticed changes, while in the mangrove and Sudan savanna all the respondents were in the affirmative. On the contrary only 24% of respondents in the montane forest ecological zone affirmed that they have noticed changes, while the rest have not. While in overall result shows that about 84% of all the respondents agreed to have noticed changes in forest resource use over time (Fig. 6) . With respect to specific changes noticed in the forest, several kinds of shifts have been reported as is shown in table 1. In the Sudan savanna the major issue has to do with shortage of fodder and herbs for their animals. In the montane forest and Guinea savanna the problem has to do with reduction of forest cover which impacts on all other aspect of forest resources like honey output and fruit production. In the rainforest the major change experienced has to do with excessive deforestation which impacts on forest productivity and loss of biodiversity. In the mangrove the changes experienced has to do with loss in different mangrove forest resources and the excessive pressure from multinational oil companies on the forest. In terms of perception of the extent of climate change impacts the phenomenon that are more prevalent are those associated with excessive rainfall, high temperature, dryness, loss of soil fertility and erratic pattern of rainfall (Table 2) .
Results of the logistic regression show that increase in the ability to notice climate change was positively associated with spring rainfall and negatively associated with education, net income, summer and fall precipitation (Table 4) positively associated with access to electricity, number of years of forest use, winter rainfall and temperature, while it was negatively associated with summer rainfall. The marginal effect analysis (Table 5) shows that while increase in spring rainfall has a 2.4% likelihood of increasing the chance of noticing climate change, summer and fall precipitation have 0.4 and 1.7% likelihood of reducing the chance of noticing climate change. In the case of deciding to adopt adaptation strategies increasing access to electricity, number of years of forest use and winter rainfall likely increase technological adoption by 18.6, 0.5 and 1.5% respectively, while increase in summer precipitation reduces the likelihood of adoption by 0.4%. This in line with the experiences of Salick and Byg (2009) in China,, Tucker et al. (2010) in Central America and Mexico, Maddison (2007) in African countries, Bryan et al. (2009) in South Africa and Ethiopia and Kelkaret al.(2008) in India. These finding are reinforced by the fact that a greater percentage of the respondents at least have an idea of what climate change is all about (Fig. 4) , a sover 60% of them actually use the phrase 'climate change' in their description of the phenomenon. It goes to show the high level of understanding of the concept of climate change phenomenon in Nigeria. So what is needed is a stakeholders synergy to take good advantage of this level of awareness to build on the understanding of the people about climate change to enforce positive behaviours with appropriate incentives; livelihood options, social capital, policies and programmes and even direct interventions. In this way the resilience and adaptive capacities of the rural poor can be enhanced for the greater benefit of the society and the ecosystem. The negative association between level of education, level of income and climate change perception is not surprising as those with less education and most likely lower income are closer to the agro -forestry system than those with higher income and income as the former depend more on these natural resource base more than the later. So they are likely to be more conversant with any incidence of climate change and changes in forest resource use. The later are more engaed in other employment opportunities and less on the natural resource base system and their involvement in forest resource use are in most cases for leisure. With respect to the factors influencing the likelihood of adoption, the result on the positive effect of the number of years of forest use (experience) resonates with those of Shortle and Miranowaski (1986 ), Gbetibouo (2008 ), Ayanwuyiet al. (2010 , Dhaka et al.(2010 , BaffoeAsare(2013) , Mudzonga (2012) , Rana et al. (2012) , Shankar et al. (2013) ,who found that experience has a positive effect on adoption decision. Thus, Ofuoku (2011) opine that those who have many years of farming experience have interacted much more with the climate in relation to their activities and therefore, have good knowledge of environmental factors as they relate to their daily operations. It is not surprising that households with access to electricity are more likely to adapt to climate change than those that haven't. Access to electricity in Nigeria is somewhat a sign of being well-off, which is associated with better enlightenment, education and to some extent wealth. Thus they are more likely to be amenable to taking decision to adapt to climate change than those without electricity access. This is because, they are better unformed, especially as they are able to watch and get information about climate change from their televisions; with superior information and knowledge they are able to make informed choices. This result agrees with that of Bryan et al. (2013) season has peaked and in most cases is driest and hottest period of the year in different parts of the country as is shown in table 3; showing the highest minimum and maximum temperature record in the year. Thus, it is therefore unusual to see heavy rains falling at this period of the year. So when suddenly it does, year after year for a long period of time, it then means that something is wrong. Such rains are very deceptive as they are followed by long periods of spell, such that those who ever tried to plant with the early rains get their crops scotched up. So, farmers have come to term with the fact that they have to wait till the rains are established and the soil is wet enough for them to plant. Thereafter, in the following months of June to November (summer and autumn), the results showed that they negatively influence climate change perception, as rainfall in these seasons are normal and are as expected. Except that sometimes they are heavier than normal with a lot of flood. This finding is reinforced by the result on the decision to adapt to climate change (Table 5) , which also had a negative likelihood in the summer.In addition, too much rain during the summer inhibit forest activities by preventing access to the forest and other activities. It is also worthy of note that winter rainfall (DecemberFebruary) encourages the decision to adopt different types of adaptation strategies. This is another key finding that is very vital in the climate change adaptation framework, especially in Nigeria. Because the continued existence of rainfall up to this period is very encouraging to all farmers across the country to get into late planting of some crops, especially vegetables. Thus farmers are encouraged to produce food all the year round. In the absence of rain at this period some farmers who can afford it use irrigation. It is therefore very vital to target this period of the year by government and development practitioners to provide alternative sources of water for the farmers in order to empower them to boost their output. These results are in conformity with the findings of different scholars in different parts of the tropics with respect to climate change perceptionsof changing rainfall and temperature and how it affects their behavior, as has been earlier discussed.
CONCLUSION
For an effective design and implementation of any climate change adaptation policy, there is the need for adequate information and knowledge about the level of understanding of the people about the nature and extent of vulnerability, their perception of the level of risks they are exposed to, the different kinds of strategies in situ and the factors affecting their adaptation decisions. This study like those of other scholars across the globe shows a very high level of climate change perception and awareness in Nigeria. It indicates that though level of education and income inhibit climate change perception, on the contrary access to electricity and years of experience are valuable assets towards innovation adoption. Thus, those that are well to do are less likely to perceive climate change as they are less dependent on forest resources than those that are not. Furthermore, spring rainfall encourages climate change perception due to its unusual nature in recent times, while summer rainfall inhibits climate change perception and adaptation decision among the forest poor. There is therefore the need for stakeholders to synchronize these information for appropriate adaptation interventions at the right time with focus on the forest poor in order to build their resilience to climate change and their capacity to adapt.
